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Reconfigurable Multidisciplinary Design Optimization Framework

Janghyo Lee* and Se fung Lee**

ABSTRACT

Modern engineering design problems involve complexity of disciplinary coupling and difficalty of
problem formulation. Multdisciplivary design optimization can overcome the complexity and design
optimization soltware or frameworks cun lessen the difficulty. Recently. a growing number of new mul-
tidisciplinary design optimization techniques have been proposed. However. each technique has its own
pros and cons and it is hard to prediet a priori which technique is more efficient than others for a spe-
cific problem. In this study, a software system has been developed 1o direetly solve MD() problems
with minimal input required. Since the system js based on MATLARB. it van exploit the optitnization
wolhox which is already developed and proven to be cliective and robust, ‘The framework is devised 1o
change an MDO technique to another as the optimization goes on and it is called a reconfigurable
MDO framewaork. Several numerical cxamples are shown (o prove the validity of the reconfiguration

wdea und its cifectiveness,

Key words : Reconfigurability, Multidisciplitary Design Optimization, Framework, Hybrid Approach

LM B

S 11

ﬂ,ﬂ.u) 5L

Aseafie et olol o chyat 22
R '.'_],.')JO\" 4:‘71§5,~Ho]:

’"'_ 6H7 ()l’?] 5‘?{

o f

2 AEE
she -r—'i"‘é% "’*] ‘--11
R i A A (Multidisciplinary  Design
()plimizatu;m: MDO)Oﬂ tfgl gGealel Fvuolan,
MDF{Multidisciplinary Desien Feasible)' . IDF(Indivi-
dual Discipline Feasible)™, AAO(ALl At Once)?,
CO(Collaborative (')ptimiz;nlion)'” nob cleksl el 4
HhE o) sfiRkE) e} Sk A AR S 7
41330] 1 QlsfAat e Ak =
ToabiR olsfsielelels 7§
ata] i s 7isb] a4
TAdso} AR, FA

o] u
1’,: = 13
& AEA9 R4l 5

t}. ol2ist

sH=t
Mo} a7FTh
MDO FLef|g) €] £
‘— 7}71—0] Hh:l Cﬂ

T2 A MDO

8 L
IPRE =
o

r:‘

Py

ul

AL A
wE)912lel o

'1‘-

“EY ) Al A 4
AR PA T RS IR BN R
S ZRETR 2009, 01, 30

e ’—’a‘?f; 2009. 04. 16
- A8k L el 2009, 04. 20

#81
EEEESE

= TR

ok wdk ARL A} Ak uklof oH eF AR
o]] R ,‘_&40]4 l(,l]"" IIA,OI /T;ﬂ E }

N2 glo} R E UhA ~'r’~’z‘°l°? (,g;....
ek, dele] A golH o g
25| A= il 4% HolHE W4

MO

ool

Pfk}ﬁéﬁ

Q“ ke S ,q] 'Ml 0. n.r 7'1<.].. o

AL Zealisof Sl o]t R ‘?ﬂ'?'"ﬂ)‘ 1= o]
e $ FETS #HAs) sk MDO HJ o 35k A
Z] '\]0] ()}l_ )“_Q_ /],C__\‘_ "L{Lﬂo-.?}.ﬁ 4%?} ‘]: ‘U_“_—_-
g Aekalad g

s C‘r.l.'.’-o]]/\-]_‘.—'. MDO = A ]'Ca' ;‘: il Ao :g. »_\] ;;5].-5}

¥ MDO ol 3§ 3

A SR

712190 Y& aebal @
MDE, IDF. AAO, CO¢| el uet
Yl e, AR/ AR CRE MDO
Hhy o2 79 gl rffml AE go]
5% MDO T 94918 Rt
MO Al elelgh WA R NS
2! Aol 4y glango] vl ol ¢ daja 0]-5— +E
= U?ﬂ 18He 2ot &7 oig) L
- TR E S MDOF Yl T
Modcl(. enter’l, DAKOTAPL PlAnQ!!

o

=

|y

iy 8

Aol A%

= ASIGHT.



208 o1FE, olHH

So] et o) Y] SAL Excel, Matlab®)
o ADMAS, ANSYS, ABAQUSH & A8 oA
RT7E FH F= lHH0)LE A Ys Fve A
= B4t gl EAdhe ookt s4 7S 247
S 3R 4 dths Aoldh E FHale] A
AAIZIS 4970 FAD £ A AHERF SIE H o
25 AF3aL i

MDO ZA1E A+ She el 38 d7e d
Al 23] A Folvk TAE 4tk e

AHEAR7E QAR dieh Y=F 2 AR
SOR AGMSE 7] BAE TiFSE ﬁoﬁﬂﬁ 4
/\]7'1 -2 AL ojuigir}. Alexandrove MDO 3
AR e HESE REMSH(Reconfigurable
Multidisciplinery Synthesis)Z A Fslith, °] el R
AL 4 BopdE YEF 2o B3 HE 4)
AohE Fop7t d4E ueldy AFo= M.DA
(Multidiscipline Analysisy2 *dst2 oj7|o} 33}
UXEES AHsd MDOTAE H5% Holgiuk
Martinst A 2| gk vy 0 & ALG-z}7} 2248
i‘z’lg d4 5]“\’3 MDOYHE ohe H2lo 2 74

= piMDO 28| 22 s gaEu'a,
01‘7\1 ”‘3‘ Aells Bkl o2 Alake S
AA dlole] Age)A ThE IRlo s BAH S 25 4
R ZH S E MLER] @t gk 712
o EHYYEL }ﬁl"] -5 Bl’*}:’. AEy}Ae] =
[a]

2T $78 21T she] SLab AHga]
A e 17J%l:éi°l 29

weht) 2 @7 BAL @b SuE gl
Q50] 2137 ¥4 UALAL A4 53 AL

42 Vol 22 mael MDOWEES] B8 A4
o] QuIEkE A7 AEY 4 Y R FA Py
o8 BATAE NFRA ARE ALEAT} Heet
nhdel] oja} 5o 8 EAlE Al TATE MDOR

AL Ndshad Sk
ol AP MDO BA|E 407 E7) A%
TE4 HIwe @% sled e =22 i? vt
5 A FAH 2] 01/8) Ao L8 AEA]

_.-4

3
i)
o,
u£u>

F 4’4 a3 FH gl dels Al
7h k] 8 % -E-kllf’ EAZ 28sld AAE
E % Fhtalo] Adewl i)

walo|t}, & MDOTA
w9 E Hoﬂ e} 3t 7)A] QA RAHE Sk
ol mat A o] gEkd £ 7] o 8
o] Wgo s = ARG L‘%%‘fﬁ& e 2o R
Nz o] A Ao, o5 Zo 2714 AA S

BNZFCAD,/CAMT}HE] =

8 143 335 20099 64

9l 171011“ 340l 2

=
MDF, [DF 59 oz Atg st of
A= 5-go] SUrkaL A% °l kli’i" el A
AlZro) AFTf = T AAO T8 A

= S Folek, GAPIE AET B
go] Haoz AR shdel] we o] Fojx]
g23olch, slRIgh mrt A7) AAYe] o vh
BAZRGo] ol m:ﬁrvl sl Ag=
MDO = oM AAgoz FaA9 g At

r.?£ rlr o ogn > e orlo ot
ki
FHI
o

& 5= Qg ez ZidEy. ol BHE doz
AAMA ] EA MDO Zald 2ol tidt H24

& B0 2N FHEAEAS 7 474 MDO £
Aol B3R YLS s g2 g0l 2 A
olc}.

o] =Fe] yge
A MDO 522 83}
Ay R A HRRlof] 3H

MDO ZH s &l s 929 MATLABSIA
oA +da=A *a“éak 47*011*%‘ A o
AE MDO =<l 2—1%6}&1 A= AWME T 5

%0")\1€ ‘3}‘9.§9-l %ﬁ H&é;ho“ EH@H‘ 7] é«_z-’.]_gj C-}-’

vkt 4ol FA o] 9ok 2%

A, Py e @
Qy stz 3ol Al

2. dAHIEN MY Y

2.1 MDO =

MbDO AAEAE 7 s7] s P Ee= ek
3 ubg So) 72 A] v o] =45 MDF, IDF,

AAQ, CO Y] 714 whell A3 A g olr) 2 &k

7 ol v ARkl Bhge kel skt
A gistel Sobrk ¥ 19l 4AEAE o)
% s,

2.1.1 MDF(Multidisciplinary Design Feasible) 2

MDF ¥¥& MDO ®AIE F+= 7MY A5Holx
R LR C&GI ERHE Fig 13+ 7“4
4§ A LEel M BAMS gE sl e
sl AlZ=9d) M Add P‘°1ﬁ-‘: 2 st thieks
WS B8 7H gobe] AE 2 NS 5
L e kg HE Eot 5 MDFS] &]rlA]
# A4S Folrks oA Ur.QF. deas gk
& Thiobs Flo) TEahs sfio|th. MDF HE 2
Nzg pz ¥rg ‘&“JOPZ] ot AAMPE St
AFIA geths Bl AT A3 s & 3= A
oA thRobE REFak= sl E A7) flE B2 Al A
7k e etthe w@ide] sirh



Aol 71Tk CHLCRERA A8 el 7t 209

Fig. 1. Variables and data flow of MDF method.
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Table 2. Comparison of various mcthods for Problem 2

Mecthods Convergence Final Function
Used Rate (%) Objective | Fvaluations
MDF 100 8.0029 703
IDF 100 8.0029 68
AAOD S8 8.0029 17
CcO 42 R.0031 68,197

MDF&IDF 100 8.0029 174
MDF&AAC 92 8.0029 243
MDF&CO 78 8.003 6,705
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Fig. 13. Comparison of single approaches and hybrid
approaches for Problem 2,
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Table 3. Comparison of various methods for Problem 3

Methods Initiad
Used Objective

Function
Fvaluations

Final
Objective

MDI&IDF&AAQ| 776 | 7.303% (0" 864

MDF&AAO&IDF | =776 | 8821 X 10" 516

IDF&EMDF&EAAQ| -776 | 4.3167X10° 723

IIF&AAOE&MDE | 776 | 1344 %107 1,392

AAOEMDY&IDE | 776 [ s717> 10 ¢ 493

AAO&IDF&MDF| -776

2476 X 10 ¢ 993
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